Objective: To examine differences between two versions of the Iowa Gambling Task (IGT). Method: A total of 282 undergraduate students completed one of two versions of the IGT: the original version from 1994 (n = 132), or the 2007 version available through Psychological Assessment Resources (PAR) (n = 150). Results: PAR (2007 version) IGT participants decided more advantageously (i.e., selected more from the small immediate reward but long-term positive/gain decks than the large immediate reward but long-term negative/loss decks) than original IGT participants during Trials 21-60. This difference was likely due to fewer Deck B selections by the PAR IGT participants during the early (Trials 1-40) and later (Trials 41-100) trials. Conclusions: The PAR IGT may result in a greater ability to make future-oriented, advantageous decisions more quickly than on the original IGT. Implications for future assessment of decision-making impairments in clinical and research settings are discussed.
Introduction
Decision-making involves a choice between two or more options. Risky decision-making is further defined as continued disadvantageous decisions in spite of knowledge of risks (Bechara, 2007) . Evidence of risky decision-making exists across multiple disorders (Buelow & Suhr, 2009) ; however, to determine decision-making deficits in patient and non-patient samples, it is important to ensure accurate assessment of decision-making. When multiple versions of a task exist, equivalency between those versions is imperative.
The Iowa Gambling Task (IGT; Bechara, 2007; Bechara, Damasio, Damasio, & Anderson, 1994) is the most common decision-making measure used by clinicians and researchers alike (see Buelow & Suhr, 2009, for review) . The original IGT (Bechara et al., 1994) utilized four decks of paper cards and a set of play money. Participants were given $2000 and told to maximize profit by selecting 100 cards from four decks (A,B,C,and D). Participants were not told the relative risks/benefits of each deck, learning this information through feedback. Only after each selection did the participant become increasingly aware of the relative risks/benefits and, over time, this information informed about the long-term effects of each deck. Decks A and B are disadvantageous, as they result in high immediate gains ($100 on every selection from A or B) but long-term negative outcomes. In the original IGT, participants experienced five losses per 10 selections from Deck A (with specific losses ranging from $150 to $350), and one loss per 10 selections from Deck B (always a loss of $1250). Decks C and D are advantageous, as they result in lower immediate gains ($50 on every selection from C or D) but long-term positive outcomes. Participants experienced five losses per 10 selections from Deck C (with specific losses ranging from $25 to $75), and one loss per 10 selections from Deck D (always a loss of $250). After 10 selections, participants incurred a net loss of $250 if they selected from A and B, and a net gain of $250 from C and D.
The IGT underwent several changes since its initial conception. The IGT is currently computer administered, and has also been published through Psychological Assessment Resources (PAR) (Bechara, 2007) . Of note, an updated version of the PAR IGT was recently released (IGT2), with the primary changes being in the normative data and administration age range. Participants again start with $2000 and maximize profit over 100 trials/selections. Decks A and B are still disadvantageous and Decks C and D advantageous, but the amounts gained/lost vary. At first, selections from Deck A result in an average win of $100 and an average loss of $1250 (5/10 selections result in a loss). But, as participants continue to select from Deck A, the average win increases in increments of $10 while the average loss increases both in increments of $250 and in the total number of losses (6/10 selections, 7/10 selections, etc.). For Deck B, the win average increases by $10 as the task progresses and the losses average $1250 (increasing in increments of $250 while only occurring on 1/10 selections). In sum, as participants continue to select from Decks A and B, the immediate wins increase but the losses also accumulate, indicating longterm negative consequences of continued selections from these decks (Bechara, 2007) . A similar process occurs for Decks C and D (average $50 win [increasing in $5 increments] and average $250 loss [increasing in $25 increments]). The number of losses increases for Decks A and C while remaining the same for Decks B and D.
Several differences exist between the original and revised IGT. First, on the original IGT the wins are always set to $50/ $100, whereas in the revised (2007 PAR) IGT the wins average $50/$100. On the original IGT, losses are consistent across trials (e.g., after 10 trials at any point in the task, consistently choosing from Deck A results in a loss of $1250 across five random losses). On the revised IGT, the losses instead increase over time both in dollar amount and number (Bechara, 2007) . This also occurs for Deck C. For Decks B and D, the average wins and losses increase with continued selections from these decks, but the loss frequency remains the same over time. On the computerized version of the original IGT, participants see a dynamic bar illustrating the cumulative effect of wins and losses. This component was retained in the PAR IGT. Finally, on the original IGT there were an unlimited number of cards in each deck, whereas on the PAR IGT participants were limited to 60 selections from one deck.
One concern in the literature is that healthy controls in more recent studies exhibit lower scores than healthy controls in earlier studies (e.g., Balodis, MacDonald, & Olmstead, 2006; Buelow & Blaine, 2015; Dymond, Cella, Cooper, & Turnbull, 2010; Steingroever, Wetzels, Horstmann, Neumann, & Wagenmakers, 2013; Tchanturia et al., 2012) . In addition, differences in IGT versions could account for differences in findings across studies, an issue compounded by the lack of detail provided in many studies regarding the particular IGT version used. Authors do not always provide enough detail to determine the precise IGT version utilized in a study. Yet, inconsistencies are relatively common in the IGT literature, such that not all studies of IGT performance in individuals with schizophrenia, eating disorders, bipolar disorder, and others show impairments (e.g., Adida, Jollant, Clark, Guillaume, Goodwin, Azorin, & Courtet, 2015; Bark, Dieckmann, Bogerts, & Northoff, 2005; Buelow, Frakey, Grace, & Friedman, 2014; Clark, Iversen, & Goodwin, 2002; Euteneuer et al., 2009; Gu et al., 2013; Guillaume et al., 2010; Tchanturia et al., 2012) . It is unclear to what extent the particular IGT version utilized could account for these between-study (but within-diagnosis) inconsistencies.
The present study sought to examine differences in the pattern of performance on two versions of the IGT: the original (yet computerized) IGT and the updated (2007) PAR IGT. These two versions differ in terms of task particulars, including the win/loss amounts and the pattern of losses remaining consistent versus increasing over time. These differences could in turn lead to differences in performance and could account for the decrease in healthy control participant performance in more recent studies (e.g., Steingroever et al., 2013) . The present study sought to determine differences in task performance based on IGT version. Although inconsistencies have been shown across previous IGT studies, it is unclear in many cases which IGT version was utilized and thus we are unable to predict the exact differences in outcomes based on IGT version.
Methods

Participants
Participants were collected across multiple studies in which the IGT was administered. Some data (n = 118) were previously published (Barnhart & Buelow, 2017) . A total of 342 individuals took part (n = 175 PAR [2007] IGT, n = 166 Original IGT); however, 60 were removed from further analyses due to self-reported diagnosis of Attention-Deficit/ Hyperactivity Disorder, Traumatic Brain Injury, or a psychiatric diagnosis (specific diagnosis not recorded). The final sample included 282 psychology students (52.9% female, M age = 18.72 [SD age = 1.81], M ed = 12.13 [SD ed = 0.45], 66.4% Caucasian). Participants were randomly assigned to complete one of two versions of the IGT: the original (Bechara et al., 1994) version or the PAR version (Bechara, 2007) . There were no between-group differences in gender, ethnicity, age, or educational level, ps > .070.
Materials and Procedure
The study was approved by the university's Institutional Review Board, and participants provided informed consent before completing the IGT. The original IGT (Bechara et al., 1994) was administered via a computerized protocol that followed the original guidelines. The PAR IGT (Bechara, 2007) was administered following the standard computerized protocol. Due to concerns about practice effects (Bechara, 2007) and limitations of the study designs, participants completed only one of the two IGT versions (original, PAR) before being debriefed.
Data Analysis
Previous research has supported three scoring approaches on the IGT: (1) total performance across all 100 trials; (2) performance divided by 20-card blocks of trials (where disadvantageous decks [A, B] were subtracted from advantageous decks [C, D]); and (3) performance divided by early and later trials. Analyzing performance across all 100 trials has fallen out of favor compared to the other analyses. In addition, the PAR IGT score report focuses on advantageous minus disadvantageous selections across 20-card blocks of trials and the total number of selections from each individual deck (there is no score report for the original IGT). Therefore, this overall analysis was not conducted. To address the second scoring approach, a mixed ANOVA was conducted with [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] as the within-subject variable and IGT Type (original IGT, PAR [2007] IGT) as the between-subject variable. Finally, previous research has shown IGT performance can be split into early trials, in which decisions are made without adequate knowledge about the risks/benefits of each deck (decision-making under ambiguity; Trials 1-40), and later trials, in which decisions are made after participants have learned the risks of each deck (Trials 41-100; Brand et al., 2007) . Recent research has examined differences between individual decks in terms of frequencies of losses (Steingroever et al., 2013) , suggesting Decks A and B are not equally disadvantageous. Therefore, we also calculated the percent selections from each individual deck during the early (Trials 1-40) and later (Trials 41-100) trials. A mixed ANOVA was conducted with Deck Type (Deck A Trials 1-40, Deck A Trials 41-100, Deck B Trials 1-40, etc.) as the within-subject variable and IGT Type as the between-subject variable. Table 1 includes the means and standard deviations for each IGT variable.
Results
Advantageous Minus Disadvantageous Deck Comparisons
Mauchly's Test of Sphericity was significant, χ 
Individual Deck Selections Comparisons
Mauchly's Test of Sphericity was significant, χ 2 (27) = 2000.25, p < .001, ε = 0.55, so the Greenhouse-Geisser correction was applied. The main effect of Deck was significant, F(3.88, 1086.77) = 68.77, p < .001, partial η 2 = .20 (see Table 1 
Discussion
The present study examined differences in performance on two versions of the IGT. We found more advantageous performance on Trials 1-20 of the original IGT, but more advantageous performance on Trials 21-60 of the PAR IGT. That significant differences emerged during earlier trials points to a difference in when decision-making switches from under ambiguity to under risk (Brand et al., 2007) on these two IGT versions. Increasing the level of risk associated with disadvantageous deck selections may lead individuals to learn to decide advantageously more quickly.
Examining individual deck selections, we found most significant differences occurred during the earlier trials (Trials 1-40). Participants who completed the PAR IGT selected more from Deck A and C, while also selecting less from Deck B, compared to the original IGT. These individual deck findings on the early trials may explain our previous finding: the early Deck A selections may have allowed participants to more quickly learn to avoid this deck, leading to an earlier transition to the advantageous decks than on the original IGT. Further evidence of this transition comes from the PAR IGT participants selecting less from Deck B during the later trials (Trials 41-100), showing more of a focus on long-term outcomes than frequency of losses (Chiu, Lin, Huang, Lin, Lee, & Hsieh, 2008) . This finding points to a potential difference in how participants learn from feedback on the original versus PAR IGT, as well as provides further support for examining individual deck selections regardless of the IGT version. However, it should be noted that our effect sizes fell generally in the small range, indicating the importance of future replication in a more representative sample.
There are several implications. IGT versions are used almost interchangeably in the literature, with few details provided in study procedures to determine the administered version. These version differences could help explain some of the mixed findings across studies (e.g., Adida et al., 2015; Bark et al., 2005; Euteneuer et al., 2009; Guillaume et al., 2010; Tchanturia et al., 2012) , as well as between earlier and more recent studies of healthy control participants (Steingroever et al., 2013) . We found significant version differences in task performance in a sample of healthy, non-clinically presenting college students. If these between-version differences are replicated in additional studies, a determination would need to be made as to the clinical and research utility of each version. If future replications confirm an earlier transition to advantageous decision-making on the PAR versus original IGT, utilization of the PAR IGT might lead to greater confidence in a conclusion of decision-making impairment in patient and non-patient samples. However, prior to making this claim, future research should examine version differences in patients of varying ages and backgrounds undergoing neuropsychological evaluation of decision-making processes.
There are several limitations to the present study. We utilized a sample of healthy college student volunteers that limits generalizability to just this population. As the IGT is the most common, and only clinically available, behavioral measure of risky decision-making, it is important to follow-up on the present study with a larger, more representative sample. Such a sample would allow for examination of replicability of our generally small effect sizes. We utilized a between-groups rather than within-groups design. Future research in which both IGT versions were completed in a counterbalanced order would allow for direct comparison of the two versions in the first administration, and then of cross-version practice effects in the second administration.
The present study provided the first evidence that the original and PAR (2007) versions of the IGT may not assess risky decision-making processes in the same way, which could lead to differences in how decision-making impairments are assessed in clinical and non-clinical samples. Evidence points towards the PAR IGT enhancing early learning to avoid disadvantageous decks compared to the original IGT. Utilization of the PAR IGT in research and clinical trials may provide greater evidence of decision-making impairment among those who fail to learn to decide advantageously, but additional research is needed to confirm these version differences.
